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Hemiplegic-Migraine-like Attacks as First Manifestation of
Diffuse Leptomeningeal Glioneuronal Tumor: A Case Report
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Background: Diffuse leptomeningeal glioneuronal tumor (DLGNT)
is a low-grade tumor characterized by diffuse leptomeningeal infil-
trates. Symptoms are usually secondary to hydrocephalus. Hemi-
plegic migraine (HM)-like episodes have never been associated with
DLGNT, but they have been reported with different inflammatory
and tumoral entities involving leptomeninges.

Observations: We report the case of a 10-year-old boy with recurrent
episodes of right hyposthenia, aphasia, and headache lasting hours
to days with complete remission. The electroencephalogram during
the attack showed diffuse slower activity on the left hemisphere,
which improved together with the symptoms. DLGNT was dis-
covered during a follow-up magnetic resonance imaging and con-
firmed by biopsy.

Conclusions: This is the first report of HM-like attacks in DLGNT. We
discuss the pathogenetic hypotheses of our case and previously reported
cases of “symptomatic” HM with leptomeningeal involvement.

Key Words: hemiplegic migraine, symptomatic hemiplegic migraine,
cortical spreading depression, DLGNT, leptomeninges, meningeal
enhancement
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emiplegic migraine (HM) is a clinically and genetically

heterogenous condition characterized by attacks of head-
ache and motor weakness often associated with visual or sen-
sory manifestations, aphasia, impaired consciousness, or
brainstem aura. Symptoms usually last < 72 hours. It can occur
sporadically or in a familial form (FHM), associated or not
with known genes mutation such as CACNAIA, ATP1A2,
SCNIA. PRRT?2 related FHM has been also reported. !

Diffuse leptomeningeal glioneuronal tumor (DLGNT)
is a rare, recently classified, central nervous system neo-
plasm causing superficial infiltration of the leptomeninges
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and formation of subpial cysts without parenchymal
involvement. A tendency to be indolent is reported,
although a grade has not been assigned yet.

Typical onset symptoms are headache and vomiting
secondary to communicating hydrocephalus.> HM-like
episodes have been occasionally associated with different
conditions with leptomeningeal involvement,* but have
never been reported in combination with DLGNT.

CASE PRESENTATION

Here we report the case of a 10-year-old Italian male, with a
regular birth history and a diagnosis of autism spectrum disorder as well
as normal intelligence and language (Asperger syndrome). Familiarity
for migraine was reported in the maternal line (mother, grandmother,
uncle), sporadically associated with sensory aura in the mother.

He acutely presented a nocturnal awakening due to a frontal,
pulsating, severe headache, associated with abdominal pain, rapidly
followed by aphasia, repeated vomiting, and mild fever. He was
then admitted to a pediatric emergency ward for further inves-
tigations. Nonenhanced brain computer tomography, magnetic
resonance imaging (MRI), and ophthalmologic evaluation were
unremarkable. Cerebrospinal fluid (CSF) analysis revealed
increased proteins (312 mg/dL, reference 15 to 45) and polyclonal
1gG (15.6 mg/dL, reference 0 to 4.5), impaired blood-CSF barrier
permeability index (5.10, reference <4.9), mildly increased glucose
(105 mg/dL, reference 50 to 80), and normal total cell counts.
Microscopic, cultural, and virologic examinations were unremark-
able. He progressively recovered in 7 days and then was discharged.
In the following 6 months he presented monthly episodes of self-
limiting migraine, occasionally associated with confusion, right-
sided paresthesia, and speech impairment. Then, a second major
episode occurred, associated with vomiting, fever, encephalopathy,
central VII right cranial nerve paresis, aphasia, and right-sided
hemiplegia, with reduced deep-tendon reflexes. A new CSF analysis
resulted substantially similar to the previous one. Brain computer
tomography, blood tests, investigations for autoimmune encepha-
litis, and Mycobacterium tuberculosis showed no alteration. The
patient was then referred to our pediatric neurology center. An
electroencephalogram (EEG) revealed marked asymmetry with left
hemispheric slowing (Fig. 1). Since he met the clinical criteria for
HM,? genetic analyses for FHM were conducted, revealing no
mutations in CACNAIA, ATP1A2, SCNI1A, and PRRT2. In the
same days, a new brain and spine MRI revealed diffuse lep-
tomeningeal enhancement involving predominantly the basal cis-
terns and posterior fossa, as well along the spinal cord and cauda
equina; no CSF flow abnormality was noted (Fig. 2).

Subsequently, a cauda equina biopsy with intraoperative
neurophysiological monitoring was performed. Histologic and
immunohistochemical examination revealed a DLGNT without
BRAF/KIAA1549 rearrangement.

HM-like symptoms healed progressively in 2 weeks as long as
EEG normalization.

A strict monitoring approach was first adopted because of the
low grading of the tumor and the sporadic and self-limiting nature
of the HM-like episodes. A prophylactic therapy with flunarizine
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FIGURE 1. Electroencephalogram during the attack and after recovery. The first electroencephalogram, performed at the highest point
of symptom severity (A), shows interhemispheric asymmetry with widely greater and slower activity in the left hemisphere. After 10 days
the electroencephalogram has completely normalized, along with the disappearance of symptoms (B). Note: low frequency filter: 1 Hz;
high frequency filter: 50 Hz; paper speed: 20 mm/s; sensitivity: 100 microV/cm.

Smg was initiated and only one self-limited HM-like attack
occurred 10 days after discharge. However, the 2-month follow-up
brain and spine MRI displayed an increased leptomeningeal con-
trast enhancement (especially in basal subarachnoid cisterns and
cerebellar folia). The first cycle of treatment with vincristine and
carboplatin was started according to standard therapy of pediatric
oncology low-grade glioma (SIOP-LGG 2004).

In the following 3 months, the HM-like episodes lasting up to 3
to 4 days recurred with a frequency of about 1/month. At the follow-
up MRI, tumor progression was detected, and hydrocephalus initially
appeared, leading to ventricular-peritoneal shunt surgery. The post-
operative period was characterized by the presence of a HM-like
attack of considerable intensity. He also presented 2 close episodes in
the following month. The therapy with flunarizine was replaced with
topiramate+high-dose magnesium. Since then (4 mo) a discreet con-
trol of the headache has been maintained and no HM episode
recurred. He is still undergoing chemotherapy treatment.

DISCUSSION

Our patient presented with paroxysmal episodes of
hemiplegia, aphasia, and headache that began acutely and

€766 | www.jpho-online.com

led to repeated hospitalization because of their intensity and
frequency, until the discovery of the DLGNT.

The episodes, while satisfying the ICDH3 criteria of
HM, presented an unusually long duration and were poorly
responsive to common symptomatic pharmacological
therapies (acetaminophen, ibuprofen). Although consider-
ing the sure matrilineal predisposition to migraine, there was
no familiarity for migraine aura, nor HM. Moreover,
genetic investigations resulted unremarkable. This led us to
continue diagnostic investigations.

Nevertheless, the diagnosis of DLGNT not associated
with hydrocephalus at the beginning faced us with the
question of whether to associate it with a symptom never
reported before.

Migraine aura is known to be the result of a reversible
cerebral cortical dysfunction secondary to cortical spreading
depression (CSD): a short neuronal excitation starts a
depolarization wave that moves through the cortex followed
by prolonged inhibition of neuronal activity. This activates
multiple loops involving the trigeminal system, the neuro-
vascular system, and neuroinflammatory mechanisms that

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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“Symptomatic” Hemiplegic Migraine in DLGNT

FIGURE 2. Brain and spinal MRI. Postcontrast T2-weighted 3D FLAIR fat-suppressed sequences, reconstructed in the sagittal (A), axial (B),
and coronal (C) planes. MRI scan demonstrates diffuse leptomeningeal enhancement, most prominent within basal cisterna, posterior
fossa, and along frontal and interhemispheric cerebral spaces. Sagittal T1-weighted postcontrast fat-suppressed image (D) shows thick
leptomeningeal enhancement, predominantly along the dorsal thoracic spinal cord. MRI indicates magnetic resonance imaging.

feed each other.>® In HM these mechanisms seem to be
emphasized and perpetuated for a genetically determined
susceptibility. Animal models of monogenic forms of FHM
have highlighted how the known mutations increase neu-
ronal excitability and reduce the threshold for CSD.’

In our patient, EEG slow waves in the hemisphere
contralateral to hemiplegia indirectly confirm CSD and
point toward a mechanism related to HM.

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

In the literature “HM-like attacks,” defined as episodes
similar (for characteristics and complete interictal remission
of symptoms) to HM?2 have been previously described in the
case of leptomeningeal involvement hypothesizing a patho-
genesis overlapping with “idiopathic” HM. In Sturge Weber
syndrome and cerebral autosomal dominant arteriopathy
with subcortical infarcts and leukoencephalopathy vaso-
motor disturbances are responsible for the acute reduction of
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FIGURE 3. Reported causes of symptomatic hemiplegic migraine with leptomeningeal involvement and assumed mechanisms. The image
summarizes the overlapping mechanisms suggested in the literature for the various conditions. All of these ultimately activate cortical spreading
depression and trigger the hemiplegic migraine-like attack.2131> *Mechanism hypothesized by the authors (of this article). BBB indicates
blood brain barrier; CADASIL, cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy; CSD, cortical
spreading depression; DLGNT, diffuse leptomeningeal glioneuronal tumor; HANDL, headache and neurological deficits with cerebrospinal fluid
lymphocytosis; SMART, stroke-like migraine attacks after radiation therapy; SWS, Sturge Weber syndrome.

cerebral blood flow (oligoemia) which triggers CSD.%?
Moreover, in Sturge Weber syndrome an impaired cortical
circulation and a subsequential electrical cortical instability
increased the sensitivity to CSD.!? In stroke-like migraine
attacks after radiation therapy syndrome, HM-like episodes
are a consequence of neuronal and endothelial damage/dys-
function and subsequent vasospasm which triggers the same
cascading mechanisms. Some authors hypothesize that sus-
ceptibility to stroke-like migraine attacks after radiation
therapy could involve genes associated with HM and this
could explain why for the same radiation exposure only some
patients develop the syndrome.!!

In headache and neurological deficits with CSF lym-
phocytosis syndrome, symptomatology appears to be the
result of an immune-mediated response triggered by a viral
infection, secondarily inducing aseptic vasculitis and tran-
sient neurological symptoms by CSD mechanisms.?!2

To our knowledge, a single case of HM-like episodes
related to a central nervous system tumor is reported in the
literature as the first symptom of a diffuse leptomeningeal
melanocytosis. 3

Like leptomeningeal melanocytosis, DLGNT deter-
mines a widespread leptomeningeal infiltration and an
alteration of the liquor dynamics secondary to subarachnoid
obstruction. In both that case and our case, alteration of the
blood-brain barrier is evidenced by elevation of the blood-
CSF barrier permeability index.

There are no specific investigations in the literature
studying the microenvironmental changes caused by DLGNT
given its very recent identification as a nosological entity.
However, glioneuronal tumors are known to alter both
structurally and functionally the surrounding brain tissue.
Edema and vascular insufficiency can directly interfere with
physiological brain activity. The release of metabolically active
molecules (such as those connected to interleukine-1f) leads to
a proinflammatory state; a prevalence of glutamatergic activity
results in hyperexcitability.'* Interestingly, many of these
mediators and mechanisms are assumed to be triggers of
migraine aura pathways noted above.

€768 | www.jpho-online.com

On these bases, we hypothesize that in our migraine-
prone patient, the DLGNT, acting on the one hand through
vasomotor mechanisms and on the other hand through the
direct production of proinflammatory cytokines, lowers the
CSD threshold resulting in HM-like attacks. The episodes
had an increscent course, simultaneously with tumor pro-
gression, as well as triggered by neurosurgical intervention,
itself irritating and proinflammatory.

Broadening the discussion to HM-like episodes in
general, it could thus be suggested that, as in idiopathic
forms specific genetic alterations (mostly ion channel)
facilitates the development of prolonged focal signs,!>% so
in these “symptomatic” forms the underlying disease could
act as an activator of the same pathways through the direct
induction of vascular and/or inflammatory changes (Fig. 3).
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